ABSTRACT Background: Socio-cultural childbirth representations can influence perceptions of childbirth negatively. In this paper we report on a survey study to explore factors associated with negative impressions of childbirth in a North-West England University student sample. We also explored whether different sources and perceptions of childbirth information were linked to fear of childbirth. Methods: All students received a survey link via an online messaging board and/or direct email. Female students who were 18-40 years of age and childless (but planned to have children in the future) were invited to participate. Demographics, birth preferences, a fear of birth and general anxiety measures were included as well as questions about what sources of information shaped students' attitudes towards pregnancy and birth (i.e. visual/written media, experiences of friends/family members, school-based education, and other) and impressions of birth from these sources (i.e. positive, negative, both positive and negative and not applicable).
INTRODUCTION
Fear of birth can affect men and women and can vary from negligible concerns to intense emotional and physical responses, such as post-traumatic stress disorder [1] . It has been linked to concerns about coping with labor pain, obstetric complications, and maternal/infant health risks [2] [3] [4] . Childbirth related fear has also been associated with general anxiety in pregnant women [3, [5] [6] . Previous studies report high levels of labor pain, a previous emergency cesarean or vacuum extraction to be significant risk factors for childbirth related fear in subsequent pregnancies [7, 8] . Other experiences such as sexual and physical abuse have also been associated with fear of childbirth in nulliparous populations [9] . Women with no firsthand experience may have childbirth-related fear due to concerns about the unknown nature of the event, pain and/or loss of control [7] .
'Horror stories' from family, friends, and acquaintances are identified as an important influence on women's experience of childbirth fear [10, 11] . Childbirth is depicted by the media as risky, unpredictable and fraught with danger [12] [13] [14] [15] . A recent scoping review of media representations reported that women consult media to learn about childbirth, childbirth is frequently represented as carrying medical risks, and depictions of normal birth are generally absent [16] . Longhurst who explored YouTube visual representations of birth also identified vaginal, rather than cesarean births, as more likely to be censored [17] . Analyses of American television representations have also been undertaken by a number of authors [12, 15, 18, 19] .
These studies report that in-hospital, physician-led births [18] and use of clinical interventions [12, 18] were over-represented. In their content analysis of USA reality birth shows, Morris and McInerey reported that media depictions emphasized risk and complications, and women were portrayed as helpless and childlike [12] .
The ways in which media and societal messages and beliefs about childbirth are interpreted within a non-pregnant student population have also been explored, albeit primarily in North America. For example, in Cleeton's (2001) study, US college students watched a video of a homebirth attended by a midwife and doula, and completed a survey about their childbirth opinions [20] . Students associated childbirth with fear and pain, and most viewed in-hospital physician-led births as 'safe' [20] . Similar findings were reported by DeJoy (2010) who found that many US college students considered childbirth as inherently dangerous and unpredictable, and requiring medical intervention [21] . Rink (2012) assessed the impact of the US reality show 'One Born Every Minute' on college women's perceptions of childbirth [22] . The findings revealed that viewing high-risk births increased women's anxiety towards future childbirth and decreased their perceptions of agency over the childbirth process.
Similar perceptions have been reported among Canadian post-secondary students. Palumbo et al (2012) studied college students in Quebec and found that fear of birth was significantly higher within a female population and that media reports about birth (21.9% female, 33.6% male) and family members' stories (50.7% female, 39.9% male) influenced childbirth beliefs [23] . Stoll et al found that young Canadian women (n=1813) who learned about pregnancy and birth through the media had significantly increased odds of being fearful of birth (OR=1.49, 95% CI: 1.17-1.91), compared to students who learned about birth via other sources [24] .
Socio-cultural representations of birth are associated with childbirth fear, which, in turn, is associated with preferences for clinical and pharmacological interventions. Pregnant women with intense fear of birth have an increased likelihood of exposure to epidural anesthesia and cesarean section (CS) [1, 2, 25, 26] either through maternal requests [26] [27] [28] or indirectly through physiological and psychological mechanisms [2] . Data from Finland, Sweden and the UK highlight that between 7-22% of women reported fear of childbirth as a reason for an elective CS [29] . A review by Lobel & DeLuca (2007) reports that women who had a CS held more negative perceptions about themselves, their infant and the birth experience and may be at a greater risk of postnatal mood disturbances when compared to women who had a vaginal birth [30] . Furthermore, while research has associated CS with increased maternal and neonatal morbidities and mortality [31] [32] [33] , a recent study disputes these findings [34] . A World Health Organisation report collected data on the number of CS performed in 137 countries [35] . This report estimated that, in 2008, 3.18 million CSs were needed and 6.20 million unnecessary CSs were performed; the global direct costs of 'excess' CS amounting to ~2.32 billion US dollars.
Due to the potential adverse implications of negative birth impressions on childbirth-related fear, it is important to understand what influences such perceptions. In this paper we report on factors associated with negative impressions of birth, using data from an online survey. We explored differences in demographics, fear of birth, general anxiety, and maternity-care attitudes and preferences in students with and without negative birth impressions. We also explored whether different sources and perceptions of childbirth information were linked to fear of childbirth. This study was undertaken with childless female University students in North-West England who plan to have children in the future. To our knowledge this is the first study to explore this issue within a UK population.
METHODS

Measures 6
The survey was adapted from a pregnancy and birth survey administered to over 3000 students in Canada in 2006 [36] . The original survey consisted of Likert type and open-ended questions such as 'please explain why you prefer vaginal birth/cesarean section'. A thematic analysis of the qualitative data [37] was used to inform response options and to develop additional questions in the current survey. For instance, pre-defined response options for why students prefer cesarean section or vaginal birth were based on recurring issues within the qualitative accounts. Several additional questions were also included, e.g., items to assess fear of birth and whether impressions of pregnancy and birth via different sources were negative, positive or both.
Demographics: Demographic data including age, gender, ethnicity, highest level of education, field of study, relationship status, and whether they/their partners were currently pregnant were recorded. Three filter questions were also included to determine if they: (1) currently had children; (2) were between 18-40 years old; and (3) were considering having a child in the future (participants who answered 'no' were also asked to indicate whether fear of birth was a reason). Students who answered 'yes' to question (1) or 'no' to questions (2) and (3) were directed to the end of the survey and thanked for their participation. Male students and students who self-identified as currently pregnant were excluded from the analysis.
Negative impressions of birth:
Students were asked to identify if they had ever witnessed a birth and, if so, whether they would describe the experience as frightening, intense, amazing, uneventful or other. Questions about information sources that shaped students' attitudes towards birth (i.e. visual/written media, experiences of friends/family members, school-based education, and other) and impressions of birth from these sources (i.e. positive, negative, both positive and negative and not applicable) were also included. We grouped students who reported a frightening first-hand experience with birth and those reporting negative impressions of birth via any source.
Maternity care preferences: Questions on preferred care provider (midwife, obstetrician, don't know or other) and place of birth (hospital, home, birth centre or other) were included.
Depending on students' responses to a mode of birth question (asked to select vaginal or cesarean birth when assuming a healthy pregnancy), they were asked to select reasons for their 'I am afraid that my (my partner's) body will never be the same again after birth.'; 'I am worried that labor pain will be too intense'. The internal consistency reliability of the scale was high (Cronbach's alpha=0.86). All item-to-total correlations exceeded 0.5, suggesting the items measure one underlying construct and the scale is uni-dimensional [38] . To create scales scores, we summed scale items for women who completed all items of the scale. High scores indicate increased fear of childbirth.
Attitudes towards technological birth interventions:
We developed a 5-item scale to measure attitudes towards birth interventions. Existing scales had been designed for pregnant women; they were inappropriate for young adults who had not experienced pregnancy. Students were given examples of birth technology (fetal heart monitors, drugs to start/augment labor, epidural anaesthesia) and obstetric procedures (cesarean birth)). Sample items included: 'Birth technology makes birth easier'; 'Childbirth requires a reliance on medical interventions, even in uncomplicated pregnancies'. Items were summed to create a scale score (score range 5-30).
Higher scores indicate more favorable views towards birth interventions; the internal consistency reliability of the scale was adequate (Alpha = 0.77).
Anxiety: The 7-item anxiety subscale of the Depression Anxiety Stress Scale was included [39] which assesses autonomic arousal, skeletal muscle effects, situational anxiety and subjective experience of anxious affect. Students were asked to use 4-point severity/frequency scales to rate the extent to which they had experienced each state over the past week: higher scores indicate more anxiety. The psychometric properties of the scale are well-supported in clinical and community samples [38, 40, 41] . The anxiety subscale had adequate internal consistency for the current sample (Cronbach's alpha=0.81).
Procedure & Participants:
This study was undertaken at a University in North-West England.
Between April and May, 2014; a link to an online survey (hosted by Fluid Surveys) was posted six times on the University's central electronic messaging system. Students within the schools of Health, Social Work and Psychology were also sent a direct email invitation/link to the survey (n=~6,300).
Analysis
We describe our sample, using percentages and measures of central tendency. Data analyses were undertaken using SPSS v. 22 . Associations between impressions of birth (negative versus not) and selected categorical variables were assessed with the Chi-square test. Independent Student's t test was used to compare mean differences in age, fear of childbirth, anxiety and attitudes towards obstetric technology scores between students who did and did not report frightening/negative impressions of birth. Finally, we assessed whether mean fear scores differed by the source and type of exposure to pregnancy and birth information, using one-way ANOVA. CFPP and attitudes towards obstetric technology scores were normally distributed.
Age and anxiety scores were positively skewed. We chose Independent Student's t test for all continuous variables because the test is known to be robust to violations of the normality assumption, as long as the variables are independent [42, 43] . A p value of < 0.05 was considered significant.
Ethics
Ethics approval was obtained from the Science, Technology, Engineering, Medicine and Health (STEMH) ethics sub-committee at the lead author's institution (no:163). An information letter was provided at the beginning of the survey. Completion of the survey was considered to be informed consent.
RESULTS
Sample characteristics:
At the time of survey completion, there were 17,907 enrolled female students; 15,885 were aged between 18-40 years; 81.4% of those who were within this age range (n=12,934) were recorded as having no child dependents/dependent status not recorded.
Responses were initiated by 475 students but only 276 completed all the questions and met eligibility requirements. Demographics of participating students (n=276) are presented in Table   1 . Of the 54 students who were ineligible because they indicated that they did not want children in the future, 27 responded to the question 'Is fear of birth a reason why you do not want children?'; 12 of these 27 (44.4%) answered yes.
Insert Table 1
Negative Impressions of Birth Students who described witnessing frightening birth experiences (n=11) were grouped with students who reported negative impressions of birth via: visual media (n=25), written media (n=13), experiences/stories of friends (n=34), experiences/stories of family members (n=32), school-based health sex education (n=31) and other (n=3). Overall, 92 (33.3 %) respondents held negative birth impressions.
Respondents who reported negative birth impressions (n=92) were significantly more likely to have higher fear of birth scores. Age, country of origin, students' preferences for care provider, place of birth, epidural anesthesia and cesarean section, attitudes towards birth technologies and general anxiety scores were not significantly different for students who did and who did not report negative birth impressions ( Table 2) .
Insert Table 2
A post hoc analysis was undertaken to better understand the link between exposure to childbirth information/experiences and fear of birth. Stories of friends and family members that were perceived to be negative, and mixed perceptions (positive and negative) of birth represented within the visual media were associated with higher fear of birth scores (Table 3) . Having witnessed a birth first hand and describing the experience as amazing was linked to significantly lower fear scores. Having seen a frightening birth first hand was not associated with significant differences in fear scores.
Insert Table 3 DISCUSSION We aimed to identify whether 1) female students' negative birth impressions were associated with demographics, fear of birth, general anxiety, and maternity-care attitudes and preferences and 2) whether sources of childbirth information and how information was perceived (positive, negative or mixed) were linked to fear of childbirth. A third of the students had negative impressions of childbirth, and those who had negative impressions of birth were significantly more likely to report higher fear of birth scores. Post-hoc analysis identified that higher proportions of students who identified negative exposures to friends' and family members' birth experiences, and held mixed perceptions of visual media information about childbirth reported higher fear of birth scores.
In our study, negatively perceived vicarious accounts of childbirth were significantly associated with high levels of childbirth fear, whereas witnessing a birth in general (i.e. regardless of how the experience was described) and witnessing a birth that was described as 'amazing' was associated with low fear of birth scores. These findings support those from the wider literature in terms of reduced fear amongst those who had witnessed a birth [24] . They also support birth stories as an important informal means to transmit knowledge [44] and the impact of 'horror stories' on women's childbirth perceptions [10, 11] . Students who were not planning to have children were not included in our study sample. However, as over 40% of those who did not want to have children reported fear of birth as the reason, this highlights the potential negative implications of childbirth fear on student's reproductive choices.
The variant influences of direct and indirect accounts may incorporate different sensory experiences. First-hand observations encompass a wide range of sensory information, such as hearing the mother express the pain of labor contractions as well as seeing the mother's joy on greeting her baby. An opportunity to experience expressed and felt emotions, such as joy during childbirth, can have a powerful and positive effect on the woman and those in attendance [45] .
On the other hand, indirect accounts, e.g., storytelling, are often abridged versions that can involve fabrication or exaggeration [44] . Students' negative birth impressions via oral and visual media may be influenced by how the story was conveyed and/or cognitive biases in the narrator(s) and/or interlocutor. For instance, the students' negative perceptions may be related to a 'confirmation bias'; when an individual focusses and retains information that confirms their pre-suppositions [46] , such as birth being an uncontrollable and life-threatening event.
Alternatively, a 'negativity bias' may operate whereby negative, rather than positive memories are recalled, leading to increased fear [47] . Further qualitative research to explore these influences is needed, particularly for health professional students who may be exposed to a variety of first-hand birth experiences.
While the influence of visual media and shared stories on childbirth fear were reported by Palumbo et al (2012) and Stoll et al (2014) , in both studies, media representations were reported to be the most important influence [23, 36] . In our study, both positive and negative perceptions of media representations of childbirth were identified as a significant influence on reports of fear of birth, but to a lesser extent than negatively perceived family members' experiences of childbirth. To date, content analyses of reality birth shows have only been undertaken within a North-American context, where media depictions tend to over-represent risk and show birth being managed through interventions and medical expertise [12, 15, 18, 19] . As UK birth reality This study is the first of its kind in the UK, and provides insights into an under-researched area. However, the low response rate limits the generalizability of the findings. The cross-sectional study design prevents claims about whether fear developed after being exposed to negative birth representations or whether pre-existing fear led to negative appraisals. The demographics of the respondents also suggest that younger and White students are over-represented. Because we were unable to obtain further details about students who did not meet the recruitment criteria, response bias was difficult to determine. Our recruitment largely relied on students accessing a link via an online message board at a time that coincided with examination and final coursework submission dates, which may have reduced participation. Given the number of relationships among variables we explored, our analysis might have benefitted from a Bonferroni correction; however, the majority of our p values were around 0.01 rather than 0.05.
These findings are useful as a basis for larger and more comprehensive studies. Such studies 14 could target diverse areas of the UK and other countries, and include more effective recruitment methods. Qualitative work could explore the complexities of our findings, including which factors influence positive attitudes and responses to childbirth. More extensive evidence is necessary to support educational and supportive interventions with student population groups.
CONCLUSIONS
Childless female students with negative impressions of pregnancy and birth were more likely to have higher fear of birth scores. First-hand observations of birth, especially positive experiences, had salutary outcomes, whereas negative or conflicting perceptions of vicarious accounts were associated with higher levels of childbirth fear. These findings highlight the potential negative influence of socio-cultural representations. They also indicate the need for larger mixed-methods studies to determine potential positive effects of promoting positive birth imagery and messages within public health initiatives.
Current knowledge on the subject:
• Fear of birth can affect men and women and can vary from negligible concerns to intense emotional and physical responses.
• Childbirth fear is often associated with concerns about labor pain, obstetric complications, and health risks to the infant and mother.
• Socio-cultural childbirth representations can influence perceptions of childbirth negatively.
What this study adds:
• This is the first study undertaken in the UK to explore factors associated with negative impressions of childbirth with a sample of childless female students who planned to have children in the future.
• Participants with negative impressions of childbirth were more likely to have higher fear of birth scores.
• Birth stories perceived negatively, and conflicting perceptions of visual media representations were associated with higher fear of birth scores. First-hand observations of birth, especially positive experiences, were associated with lower childbirth fear. 
